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Description 

Background of the InvQntinn 



[0001] The present invention relates to a process for the preparation of non-steroidal giucocortfcoid receptor mod- 

Summary of the Invention 

[0004] The present invention reiates to a process for preparing a compound of the formula 




comprising reacting a compound of the formula 
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HOjC 



with an amide of the formula 





II 



in the presence of 1 ,1'-carbonyldllmazole. 

[0005] The present invention further relates to a process for preparing a compound of the fomiula 




comprising reacting a compound of the formula 



EP1201655 A2 




with aqueous sodium liydroxide in a polar protic solvent. 

[00061 The present invention further relates to a process for preparing a compound of the fomnula 




comprising reducing a compound of the fonnula 




NC 



with hydrogen in the presence of a catalyst. 

[0007] The present Invention further relates to a process for preparing a compound of the fonnula 
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5 



10 




NC 

15 

comprising reacting the connpouncl of the formula 



20 



25 



30 




V 



with trifluoromethylpropyne. 

[0008] The present invention further relates to a process for preparing a compound of the fomiula 

35 



40 



45 




V 



comprising reducing a compound of the fomnula 



55 



5 
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10 




VI 



15 



With hydrogen in the presence of a catalyst and potassium carbonate. 

[00091 The present invention further relates to a process for preparing a compound of the fomiula 



20 



25 



30 




comprising reacting a compound of the formula 



35 



40 



45 




VII 



with a cyanide source in the presence of a catalyst * 

[001 0] The present invention further relates to a process for preparing a compound of the f om^ula 



50 



55 



6 
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10 




IS comprising reacting a compound of the fomriula 



20 



25 




30 



VIII 



with sodium methoxy. 

[0011] The present invention further relates to a process for preparing a compound of the fomnula 



35 



40 



45 




VIII 



comprising reacting a compound of the formula 



50 



55 



7 
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with methyl vinyl ketone. 

[0012] The present invention further relates to a process for preparing a compound of the fomnula 




comprising reacting a compound of the formula 





with pyrrolidine followed by reacting the resultant pyrrolidine enamine intenmediate with a benzyl hallde. 
[0013] The present Invention relates to a process for preparing a compound of the formula 



8 
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5 



10 



15 




20 

comprising 

(a) reacting a compound of tlie formula 

25 



30 




with pyrrolidine followed by reacting the resultant pyrrolidine enamlne intennediate with a benzyl halide to fomn 
the compound of formula IX 

35 



40 



45 




50 

(b) reacting the compound of fonnula IX so fornned with methyl vinyl ketone to form the compound of formula VIII 



55 



9 
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vm 



(c) reacting the compound of formula V... so fom,od with sodium methoxy to fomi the compound of fom^ula VII 




VII 



(d) reacting the compound of formula VH so fom,ed wHh a cyanide source in the presence of a catalyst to fom, the 
compound of fomnula VI 




VI 



(e) reducing the compound of fomnula V. so formed wrth hydrogen in the presence of a catalyst and potassium 
carbonate to form the compound of formula V 



10 
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NC 

(f) reacting the compound of fomriula V so fornied with trifluoromethylpropyne to form the compound of formula IV 




NC 

(g) reducing the compound of formula IV so formed with hydrogen in the presence of a catalyst to fomi the com-^ 
pound of formula III 




(h) reacting the compound of fomiula III so formed with aqueous sodium hydroxide in a polar protic solvent to form 
the compound of formula II 



11 
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HO2C 



(i) reacting the compound of fomiula II so formed with an amide of the fonnula 




in the presence of 1 ,1'-carbonyldlimazole. 
[0014] The present invention relates to a process for preparing a compound of the fomnula 




VIII 



comprising reacting the compound of the fonnula 



12 
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Br 




XXII 



with methyl vinyl ketone. 

[0015] The present Invention further relates to a process for preparing a compound of the fonnula 



Br 




XXII 



comprising reacting a compound of the formula 




with a benzyl halide. 

[0016] The present invention further relates to a process for preparing a compound of the formula 




XXIII 



13 
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comprising reacting the compound of the fomnula 





with an amine of the formula 




XXIV 



[0017] The present invention relates to a process for preparing a compound of the fomnula 




comprising reacting the compound of the formula 




with a borane or a borate. 

[0018] The present invention relates to a process for preparing a compound of the formula 



14 
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CH3 



comprising reacting a compound of the formula 





[0019] The present invention further relates to a process for preparing a compound of the fomnula 




15 
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comprising reacting the compound of the formula 



10 



15 




XIX 



with trimethyisllyl trifluoromethane. 

r00201 The present invention relates to a process for preparing a compound of the formula 



20 



25 



30 



35 




XXVII 



comprising reacting a compound of the fomiula 



40 



45 



50 




XI 



55 



with an amine of the fonnula 



16 



i 
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5 



10 




in the presence of 1 ,1 'carbonydilmldazole. 

[0021] The present invention further relates to a process for preparing a compound of the fomiula 

15 




30 

comprising reacting the compound of the formula 



35 



40 



45 




N 

with aqueous sodium hydroxide in a polar protic solvent. 
50 [0022] The present invention further relates to a process for preparing a compound of the fonnula 

55 



17 
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XII 



comprising reducing the compound of formula XIII 




XIII 



with hydrogen in the presence of a catalyst. 

[0023] The present invention further relates to a process for preparing a compound of 




XIII 



is fomried comprising reacting the compound of the formula 



18 
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with trifluoromethylpropyne. 

[0024] The present invention further relates to a process for preparing a compound of the fomnula 




is formed comprising reducing the compound of formula XV 




N 



with hydrogen in the presence of a catalyst. 

[0025] The present Invention further relates to a process for preparing a compound of the fonnula 



19 



EP12016S5A2 



10 



15 




comprising reacting the compound of the fomnula 



25 



30 




VII 



35 



with a cyanide source. , u * i 

[0026] The present invention relates to a compound of the formula 



40 



45 




VU 



50 



[00271 The present Invention relates to a compound of the formula 



55 



20 



I 



I 
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10 




15 



[0028] The present invention relates to a compound of the fonnula 



20 



25 



30 




[0029] The present invention relates to a compound of the formula 



35 



40 



OH 





45 




NC 



IV 



[0030] The present invention relates to a compound of the formula 



50 



55 



21 
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HO2C 



35 



40 



45 



SO 



55 
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Detailed Description of the Invention 
[0032] 

Preparation A 




Vill 
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Prftparation A (cont.> 




24 



45 



50 
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Preparatfon B 



10 



15 




20 



25 



1 



t 



30 



35 



40 




55 
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Preparation C 
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Preparation D 



10 



15 




20 



1 



1 



25 



30 



35 




40 



45 



50 



XIV 



55 



27 




55 
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Preparation D fcont) 



10 



15 



20 




XII 



25 



30 



35 



40 



45 




6 



t 



XXVII 



XI 



so 



55 



29 
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pfAparation D (cont.) 

5 



10 



15 



20 




xxvn 



25 



30 



35 



40 



45 



50 
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SCHEME1 



10 





15 



20 



25 



30 




35 



40 



45 




CH3 



50 



VII 

55 
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10 



15 




20 



25 



30 



35 



40 



45 



50 



55 



NC 






0. XH. 
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SCHEME 1 fcont.) 




NC 



7 



III 



33 
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10 



15 



20 



SCHEME 1 fcont.^ 





25 



[0033] In reaction 1 of Preparation A, the compound of formula X is converted to the corresponding compound of 
formula XXIII, by reacting X with an amine compound of the fonrtula 



30 




XXIV 



35 



40 



45 



50 



55 



CH3 

in the presence of a polar aprotic solvent, such as toluene. The reaction is stirred at a temperature between about 
90**C to about 150°C, preferably about 115^C, for a time period between about 0.5 hours to about 12 hours, preferably 
about 2 hours. 

[0034] In reaction 2 of Preparation A, the compound of formula XXIII is converted to the corresponding compound 
of fomriula XXII, by reacting XXIII with a benzyl halide, such as benzyl bromide, in the presence of a base such as 
lithium diisopropylamide, and an acid, such as methanesulfonic acid. The reaction Is stirred at a temperature between 
about -78°C to about room temperature, preferably about 25^*0, for a time period between about 0.5 hours to about 
12 hours, preferably about 2 hours. 

[0035] In reaction 3 of Preparation A, the compound of fomnula XXII Is converted to the corresponding compound of 
fomiula VIII, by reacting XXII with methyl vinyl ketone in the presence of an add, such as sulfuric acid, and a polar 
aprotic solvent, such as toluene. The reaction is stin-ed at a temperature between about -40''C to about 180®C, pref- 
erably about 38*'C, for a time period between about 0.5 hours to about 12 hours, preferably about 2 hours. 
[0036] In reaction 1 of Preparation B, the compound of formula VII Is converted to the corresponding compound of 
fomnula XX, by first treating VII with a base, such as n-butyl lithium, in the presence of a polar solvent, such as tetrahy- 
drofuran. The reaction is stirred a temperature between about -100**C to about -70^C, preferably about -78*C, for a 
time period between about 0.5 hours to about 12 hours, preferably about 2 hours. A borane, such as diphenylborane, 
or a borate, is then added to the reaction mixture and sodium hydroxide is then added in the presence of hydrogen 
peroxide. The resulting reaction mixture is stirred at a temperature between about -20°C to about O^C, preferably about 
-1 O^C, for a time period between about 0,5 hours to about 12 hours, preferably about 2 hours. 
[0037] In reaction 1 of Preparation C, the compound of formula XIX is converted to the corresponding compound of 
formula XVIII, by reacting XIX with trimethylsilyl triflouromethane in the presence of tetrabutylammonium fluoride and 
a polar aprotic solvent, such as tetrahydrofuran. The reaction is stirred at a temperature between about -78°C to about 
room temperature, preferably about -10*C, for a time period between about 0.5 hours to about 12 hours, preferably 
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about 2 hours. 
[00381 




[00391 In reaction 1 of Preparation D th^ rl^^lu ?f . ^"""^ ^ ^ Preferably about 2 hours. 

formuiaXV. by reacting xCSt^a^^LreT^^^^^ ^''^ ^-^P-'^'n^ --Pound of 

such as tetrakis(trlphenylphosphine)palladiumS) ' and a oo^Tr t ^T""^ ^^'"'''"'^ '^^"P""^ ^««9«"^ 

is stirred at a temperature between aboutaS'C to^bout dimethylformamide. The reaction 

0.5 hours to about 1 2 hours, preferably abouTl hours ^ ' ' "'"^ 

[0040] In reaction 2 of Pr^narati^r, n ... 

formula XIV. by reducing XV 'with "hydrlg^ unraZZeT^^!n'T^^^^ *° corresponding compound of 
eopsi. in thepresenceof acatalyst.such ipard um^,^^^^ ^"r'^? '° P^'" P^^f^^^'-'V ^«>"t 

by treating the reaction mixture witf^ an ad? STas Tvdrht . ' . T"' tetrahydrofuran. followed 

about 0»C to about 100-C. preferab^at ut i^^^^^^^^^^^^ 

erabiy about 6 hours. ' P^""'' between about 0.5 hours to about 12 hours, pref- 

fSa Svr s;r^7;^^^^^ '^ztzrrr — 

and a polar soVent, such as tetrahydrofuran ThrrT/rt,r.ri! / ^ ! °' ^ ^ Potassium tert-butyloxy. 

1 0'C. for a time period between abrSou^tr^ut 12 '° P^^^^^^^'^ ^^o J: 

[0042] in reaction 4 of Preoaration th«7„ w A P'^^^®''ably about 1 hour 

forrnu.aXn.byredudngX;rwr;dS^^^^ 

20 psi. in the presence of a cataVst such as d J^di^^ k ^ ^"""^ P"' *° 50 psi, preferably about 

about OX to about 1 00»C. prefe^ Xut L^^^^ b^,:''^"^ " ''"^ ^ ^ *^P«'«^-« 

erabiy about 6 hours. oui 'JJJ for a time period between about 0.5 hours to about 1 2 houre. pref- 

tietween about wc lo atoul 1 oo-o Ife^ilZl aoT^l ■ temperalure 
hoi/rs, ptefersbly about 6 bouts * °' ° "™ '^°<' """l "-S tours to about 12 




t».».tatu,. botw.™ about so-c „ «^^0 ,SSl^um^T '"^ I. heatod to a 

about 3 bouts, praterably about 2 houts The resuE ^i^^. J ' ' '""'W 

.™...,.abap™.oao.aot,auobas..,„.:r4.rtrt:r.To:i^^^^^^^^^^^ 
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90*C, for a time period between about 30 minutes to about 3 hours, preferably about 2 hours. 
[0046] In reaction 2 of Scheme 1^, the compound of fomnula IX is converted to the compound of fomnula VIII by first 
heating IX in water and an aprotic solvent, such as toluene, at a temperature between about 25*^0 to about ne'e, 
preferably about 100°C, for a time period between about 1 hour to about 3 hours, preferably about 2 hours. S-(-)-a- 
5 methyl benzylamine is then added to the reaction mixture and the solution was heated to a temperature between about 
80''C to about 150''C, preferably about ns^'C. The Intennediate so fomied Is then reacted with methyl vinyl ketone. 
The reaction mixture Is then stirred at temperature between about 0*C to about-20*C, preferably about -10*C, for a 
time period between about 10 minutes to about 30 minutes, preferably about 20 minutes. 

[0047] In reaction 3 of Scheme 1^, the compound of fomnula VIII Is converted to the corresponding compound of 
10 fomnula VII by first treating VIII with sodium methoxide in the presence of a polar protic solvent, such as ethanol. The 
reaction mixture Is stirred at a temperature between about room temperature to about 80'C, for a time period between 
about 1 hour to about 3 hours, preferably about 2 hours. The reaction mixture is then added to an acetylchloride ethanol 
solution and the resulting mixture is allowed to stir at a temperature between about -lO^'C to about lO'^C, preferably 
about 0°C, for a time period between about 15 minutes to about 1 hour, preferably about 30 minutes. 
15 [0048] In reaction 4 of Scheme 1^, the compound of formula VII is converted to the coresponding compound of 
formula VI by reacting VII with a cyanide source, such as zinc cyanide, in the presence of a catalyst, such as tetrakis 
(triphenylphosphlne)palladium(O), and a polar solvent, such as dimethylformamideor dimethylacetamide. The reaction 
Is stirred at a temperature between about 70''C to about 90*'C, preferably about SO^'C, for a time period between about 
10 hours to about 14 hours, preferably about 12 hours. 
20 [0049] In reaction 5 of Scheme j[, the compound of fomnula VI Is converted to the coaesponding compound of fomnula 
V by reducing VI with hydrogen in the presence of a catalyst, such as palladium on carison, potassium cariDonate and 
a polar aprotic solvent, such as tetrahydrofuran. The reaction Is stirred under pressure between about 40 psi to about 
100 psi, preferably about 60 psi, at room temperature, for a time period about 4 hours to about 6 hours, preferably 
about 5 hours. 

25 [0050] In reaction 6 of Scheme 1^, the compound of fomnula V is converted to the corresponding compound of fomnula 

IV by reacting V with trifluoromethylpropyne in the presence of potassium tert-butoxide and a polar aprotic solvent, 
such as tetrahydrofuran. The reaction Is stirred at a temperature between about -20**C to about 0°C, preferably about 



[0051] In reaction 7 of Scheme 1^, the compound of fomnula IV is converted to the con-esponding compound of formula 
30 III by reducing IV with hydrogen in the presence of a catalyst, such as palladium on cartDon and a polar aprotic solvent, 
such as tetrahydrofuran. The reaction Is stirred under pressure between about 1 0 PSI to about 30 PSI, preferably about - 
20 PSI, at room temperature, for a time period between about 2 hours to about 7 hours, preferably about 5.5 hours. 
[0052] In reaction 8 of Scheme 1^, the compound of formula II! is converted to the corresponding compound of fomnula^' 

11 by reacting 111 with aqueous sodium hydroxide in the presence of a polar protic solvent, such as ethanol. The reaction- 
's is stirred at a temperature between about 70°C to about 90°C, preferably about 80''C, for a time period between about" 

12 hours to about 18 hours, preferably about 15 hours. 

[0053] In reaction 9 of Scheme 1^, the compound of formula II is converted to the corresponding compound of formula 
1 by reacting II with an amine of the formula 



50 in the presence of 1 , 1 '-carisony Idilmidazole and a polar aprotic solvent, such as tetrahydrofuran. The reaction Is heated 
to reflux for time period between about 1 hour to about 3 hours, preferably about 2 hours. 

Experimental Section 

55 [0054] All reagents were available from commercial sources and used without purification unless stated otherwise. 
Melting points were determined on a Thomas Hoover capillary melting point apparatus and were uncorrected. NMR 
spectra were obtained on an UNITYplus-400 (400 MHz) spectrometer in deuterochlorofomn, acetone-c/g or DMSO-dg. 
Infrared spectra were recorded on a Nicolet Avatar 360 FT-IR. Optical rotations were detemnlned on a Perkin-Elmer 



-lO'^C. 



40 



45 
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241 polarlmeter. Mass spectra were obtained at M-Scan Inc West nhoetor da ci«.«^.^„i 

by Schwarzkopf Microanalytteal Laboratory, Woodsfde NY P""""""^ 

Example 1 

1 -(1 (flS).Ben2yl-6-bromo.3,4<<lhYdio.1 W-naDhthaje n -Z-ylldeneVpyrrolldlnlum bromlda. 

Found: C, 55.64; H, 5.22; N, 3.22. 
Example 2 

1(ff)-BenzY|.5.bromo-9(S)-hydro.10(/^hvdroxv-10fm.nethy l^^^^^^^ 

emperaiure. Phases were separated and the aqueous washed with toluene (2BQ ml ^ Tho ^omhir,^^ ^ L 

reduced pressure was added dropw.se over 1 5 minutes. Once addition was complete the reaction was stirred at 1 
«cw at? ^ ' 1 t*^^ was cooled to room temperature^ 0% sulfuric 

65.42. H, 5.44. The structure and absolute configuration were confimied by single crystal X-ray anaiyJfe 
Example 3 

4a(S)-Benzv|.7-bfomo-2-ethoxy .3.4.4a.9-tetrahYdro.phenanthrene 

[0057] Sodium methoxide (8.4 grams, 1 56 mmol) was added slowly to a solution of R<>n,„i e o . . 
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complete the resulting solids were allowed to granulate for 1 h at 0 **C. The solids were filtered and washed with 2B 
ethanol (2 times 100 mL) and placed In a vacuum oven at room temperature overnight The resulting solids contained 
7.59% sodium chloride ash and could be taken on without purification. After drying in a vacuum oven overnight (room 
temperature) a pale yellow solid was collected: 56.1 grams (131 mmol), 84% yield; mp 134-135 ^C; IR (film) v 1656, 

5 1631 cm-1; [ap^ +170.68; NMR (acetone-ds) 6 7.37-7.32 (m, 2H). 7.11-7.05 (m, 2H), 7.01-6.95 (m, 2H), 6.53 (d, 
2H, t/= 7.1 Hz), 5.49 (dd, 1H, 5.8, 2.5 Hz), 5.47 (d, 1 H, J=: 1.2 Hz), 3.91 ( q, 2H, »y = 7.1 Hz), 3.03 (d, 1H, J= 12.5 
Hz), 2.91 (dd, 1 H, J= 21 .6, 5.8 Hz). 2.77-2.69 (m, 1 H), 2.68 (d, 1H, J= 12.6 Hz), 2.59 (dd, 1H, J= 12.9, 6.0 Hz), 2.27 
(dd. 1H. J= 17.1 , 6.0 Hz), 2.13 (d. 1 H. J= 21 .6 Hz). 1 .79 (ddd, 1 H, J= 12.9, 12.9, 5.8 Hz), 1 .32 (t, 3H, J= 7.1 Hz); ^^c 
NMR (acetone-d^) 8 155.2, 141.1, 140.1, 137.8, 136.2, 130.7, 129.9. 128.8, 127.9, 127.1. 126.0, 119.3, 118.7, 98.9, 

10 62.5, 44.3, 41 .9, 32.4, 30.0, 25.6, 14.3. Anal. Calcd for C23H23BrO: C, 69.88; H, 5.86. Found: C, 70.20; H, 5.84. 

Example 4 

4b(S>>Benzyl-7-ethoxy-4b,5,6,10-tetrahvdro-phenanthrene-2-carbonltrile. 

15 

[0058] Zinc cyanide (13.4 g, 114 mmol) was added to a solution of 4a(S)-Benzyl-7-bromo-2-ethoxy-3,4,4a,9-tetrahy- 
dro-phenanthrene (30 grams, 75.9 mmol) in DMF (200 mL) followed by tetrakis(triphenylphosphine)palladium(0), (10.5 
g, 9.11 mmol) in a flask outfitted with a bleach scrubbing system. Additional dimethyl fonnamide (400 mL) was used 
to wash the sides of the flask and funnel. The suspension was heated to 80°C. After 7 hours HPLC showed no starting 

20 material and the reaction was cooled to room temperature. The suspension was diluted with EtOAc (300 mL) and 
filtered through a pad of Celite. The filtrate was washed with 2N NH4OH (2 times 500 mL), brine (500 mL) and water 
(500 mL). Upon addition of water solids began to precipitate out so additional EtOAc (200 mL) was added. The organic 
layer was concentrated to % volume and diluted with ethanol (250 mL) and water (250 mL). The resulting solids were 
allowed to granulate for 1 hour and then filtered. The mother liquor was concentrated slightly and a second crop was^ 

25 collected. After the combined crops air dried overnight a white solid was collected: 24.9 grams (72.9 mmol), 96% yield; 
mp 164-165 IR (film) v 2227, 1657, 1631 cm'^; [a^p +1 60.06; ^H NIVIR (acetone-cfe) 6 7.62-7.56 (m, 2H), 7.29 (s, 
1H), 7.09-7.06 (m, 1H), 7.01-6.95 (m, 2H), 6.51 (d, 2H, J= 7.1 Hz), 5.54 (dd, 1H, J= 5.4, 2.0 Hz), 5.49 (d. 1, J= 1.6 
Hz), 3.91 (q. 2, J= 7.1 Hz), 3.07 (d, 1, J= 12.5 Hz), 2.99 (dd, 1, J= 21 .6, 5.8 Hz), 2.81-2.72 (m, 1H), 2.73 (d, 1H, J= 
12.5 Hz), 2.65 (dd, 1H, J= 13.7, 6.6 Hz), 2.29 (dd, 1H, J= 17.8, 5.4 Hz), 2.15 (d, 1H, t/=21.6 Hz), 1.83 (ddd, IH. J= * '^ 't 

30 12.8, 12.8,6.2 Hz), 1.33 (t,3H, J=7.1 Hz); ^^c NMR (acetone-dg) 5 155.3, 147.4, 138.9, 137.4, 136.0, 131.0, 130.7, 

129.5,127.2,127.0, 126.2, 119.0, 118.4,109.5,98.8,62.5,44.2.42.5,32.1,29.9,25.5, 14.3. Anal. Calcd for C24H23NO: i 
C, 84.42; H, 6.79; N, 4.1 0. Found: C, 83.82; H, 6.87; N, 4.04. The structure and absolute configuration were confimned; 
by single crystal X-ray analysis. 

35 Example 5 

4b(S)-Benzyl-7-oxo-4b,5.6,7.8,8a(/?),9,10-octahydro-phenanthrene-2-carbonitrlle. 

[0059] To a solution of water wet 5% palladium on carbon (7.0 grams) and K2CO3 (7.0 g) in THF (1 00 mL) was added 
40 4b(S)-Benzyl-7-ethoxy-4b,5,6,10-tetrahydro-phenanthrene-2-carbonitrile (35.0 g, 103 mmol) in tetrahydrofuran (600 
mL). The resulting slurry was transferred to a 1 L hydrogenator with overhead stirring under 50 psi of hydrogen. After 
5 hours no starting material could be detected by HPLC and the reaction mixture was filtered through a pad of Celite. 
The filtrate was diluted with 1 N hydrochloric acid (70 mL) and after standing for 1 hour no vinyl ether could be detected 
by HPLC. The solution was diluted with EtOAc (700 mL), water (700 mL) and brine (1 00 mL) and phases were sepa- 
ls rated. The organic was washed with water (700 mL) and brine (700 mL). The organic was concentrated under reduced 
pressure to approximately 500 mL and EtOAc (500 mL) was added and the solution concentrated again to approxi- 
mately 300 mL. To the vigorously stirring solution were added hexanes (1 L) in one portion. The resulting solids were 
allowed to granulate for 1 hour and then filtered. H PLC showed some impurities so the solids were allowed to granulate 
in hexanes (75 mL) and EtOAc (25 mL) for 24 hours. The solids were filtered and allowed to air dry. The mother liquor 
so was concentrated to give orange solids, which were granulated in EtOAc (15 mL) and hexanes (85 mL) for 24 hours. 
The solids were filtered and combined with the first crop. After air drying overnight a white solid was collected: 18 
grams (57.1 mmol), 56% yield; mp 128-129 °C; IR (film) v 2226, 1713 cm-">; [a]25p -252.50; ^H NMR (CDCI3) 6 7.43 
(s, 1H), 7.21-7.08 (m, 4H), 6.58 (d, 2H, J=7^ Hz), 6.40 (d, 1H, J= 7.9 Hz), 3.21 (d, 1H, J= 13.3 Hz), 3.13-2.97 (m, 
2H), 2.85 (ddd, 1H, J= 14.9, 14.9, 6.2 Hz), 2.80 (d, 1H, J= 14.1 Hz), 2.66-2.51 (m,2H), 2.60 (d, 1H, J= 14.1 Hz), 
55 2.45-2.40 (m, 1 H), 2.24-2.16 (m, 1H), 2.09-1.98 (m, 1H). 1.83-1.76 (m, 1H), 1.61 (dd, 1H, J= 14.1 , 14.1. 5.4 Hz); ^^C 
NMR (CDCI3) 5 210.1, 147.6, 137.3, 136.5. 133.1, 130.9, 128.4, 128.1, 128.0, 127.0. 119.3, 110.4, 44.5, 42.7. 40.7, 
38.2, 36.2, 33.0, 28.0, 24.7. Anal. Calcd for C22H21 NO: C, 83.77; H, 6.71; N, 4.44. Found: C, 83.76; H, 6.90; N, 4.40. 
The structure and absolute configuration were confinned by single crystal X-ray analysis. 
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Example 6 

4b(SWBenzv^7(/^hvdroxv^7(m-trlfluo^op^on^1-ynvl■4b.S.67.8.8 a^f?>.9■10-octahvdfO-phenanth^ene^ 
2-carbonltrlle. 

[0060] To a solution of 4b(S)-Benzyl-7-oxo-4b.5.6.7,8,8a(fl),9,10-octahydro-phenanthrene-2-carbonitrile. (20 
grams. 63.4 mmol) in tetrahydrofuran (320 mL) cooled to -10«C was added 3.3.3-triflouro-1-propyne (42 mL as a -3 M 
solution in tetrahydrofuran, 127 rrmol). Potassium f-butoxide (12.7 mL as a 1.0 IWI solution in tetrahydrofuran 12.7 
mmol) was added via addition funnel to the solution to keep temperature at approximately -lO-C (approximately 7 
minutes). Once addition was complete HPLC showed starting material was consumed and the product was observed 
as a 1 0-1 ratio of diastereomers. The reaction was quenched with water (1.14 mL. 63.4 mmol) and wamied to room 
temperature. The resulting solution can be tal<en on crude. Isolation begins by washing the organic with sat NH^CI 
(200 mL) and brine (2 times 200 mL). The organic layer was dried (Na2S04). decanted and concentrated. After drying 
under high vacuum ovemight a light brown foamy solid was collected: mp 73-75°C; IR (film) v 3409. 2275 2230 cm" ; 
ral25n -196 02; NMR (major diastereomer) (CDCy 8 7.44 (s, 1H), 7.18-7.07 (m, 4H), 6.51 (d, 2H, J= 7.1 Hz), 6.41 
d 1H, J=8.3 Hz). 3.09-3.00 (m. 3H), 2.60 (d, IN, J = 13.3 Hz), 2.27-2.20 (m, 3H), 2.08-1.93 (m. 4H). 1 90-1 -80 ("J. 
1H) 1 47-1 41 (m. 1H); NMR (major diastereomer) (CDCig) 6 148.8, 137.5, 136.8, 133.1, 131.0, 128.1, 127.9, 
127 8 1 26 7, 119.4, 114.3 (q, J= 257.1 Hz). 110.0, 90.4 (q. J= 6.1 Hz). 72.1 (q. J=54.1 Hz). 69.1, 41 .4. 40.5, 39.5. 
35 9 35.4, 30.0. 27.3, 23.8. HRMS (El) calcd for protonated C25H22F3NO m/e 410.1732, found m/e 410.1758. 

... -r 1...! -s* o /H ft /, o 17 mmni\ onH 1ft mn 3.49 mmoh In THF (20 mL) cooled to -15 

'C TBAF (3 49 mL as a 1 .0 M solution in THF, 3.49 mmol) was slowly to keep temperature below -1 0 »C. Once addition 
was complete HPLC showed a 7: 1 ratio of diastereomers favoring the axial propyne stereochemistry. The reaction was 
quenched with water (63 mg, 3.49 mmol) and wamied to room temperature. The resulting reaction mixture could them 
be used without further isolation or purification. All characteristics were identical to those of compound isolated from 
the above method. 

Example 7 

4b(S>-Ben2vl-7(S>-hvdroxv-7(S^-t3.3,3-trifluoio-propvMb.5.6 .7.8.8a(fl).9.10-octahvdro-phenanthrene- 
2-carbonltrile. 

[0061] To a tetrahydrofuran (245 mL) solution of 4b(S)-Benzyl-7(fl)-hydroxy-7(n)-trifluoroprop-1-ynyl-4b,5,6,7,8,8a 
(H) 9 1 0-octahydro-phenanthrene-2-carbonltrile (1 7.3 grams, 42.3 mmol) in a Parr bottle was added wet 5% palladium 
on carbon (2.0 grams) slurried in tetrahydrofuran (5 mL). The reaction was placed on a Parr shaker under 20 psi of 
hydrogen After 2.5 hours, hydrogen uptake slowed and ceased after an additional 3 hours. The reaction mixture was 
filtered through a pad of Celite and the filtrate concentrated. After drying under high vacuum ovemight a light brown 
foamy solid was collected: mp 70-72-G; IR (film) v 3454. 2228 am^af^o -180-73; NMR (CDCI3) (nifj°r diaster- 
eomer) 8 7.42 (s, 1H), 7.17-7.07 (m, 4H). 6.51 (d, 2H, J= 6.7 Hz). 6.39 (d, 1H, J= 8.3 Hz), 3.13 (^-IH. J =13.2 Hz). 
3 12-2 96 (m. 2H), 2.57 (d, 1H, J= 13.2 Hz), 2.26-2.10 (m, 3H), 2.06 (ddd. 1H, J = 14.1. 14.1, 3.8 Hz). 2.03-1.67 (m. 
8H) 1 23 (ddd, 1H,J= 14.1, 14.1, 3.3 Hz); NMR (CDCI3) (major diastereomer) 5 149.4, 137.5, 137.0,133.0, 131^0 
128 1 128 0 127 9, 127.8 (q. J= 275.2 Hz). 126.6. 119.5. 110.0. 71.4. 41.2, 40.9. 39.3. 35.6, 34.5, 29.9, 29.6, 28.3 
(q, J = 28.6 Hz), 27.3, 24.2. HRMS (El) calcd for prtonated C25H26F3NO m/e 414.2045. found m/e 414.2050. 

Example 8 

4b(S)-Benzvl-7fa-hvdroxv-7fS>-(3.3.3-trlfluoro-propvl)-4b.5.6.7.8^(ff). 9.10-octahvdro-phenanthrene- 
2-carboxyllc acid. 

[0062] A solution of 4b(S)-Benzyl-7(S)-hydroxy-7(S)-(3.3.3-trifluoro-propyl)4b,5,6.7,8,8a(fl).9.10-octahydro-phen- 
anthrene-2-carbonltrile (10 grams. 24.2 mmol) in 2B ethanol (200 mL) and 50% sodium hydride (25 mL) was heated 
to 80°G After 15 hours no starting material or intermediate amide could be detected by HPLC. The solution was cooled 
to O-C and concentrated hydrochlorte acid was added dropwise until reaching pH of 6.3. The resulting solution was 
washed with EtOAc (2 times 250 mL) and the combined organics were concentrated to approximately 50 mL. Hexanes 
(200 ml) were added slowly via addition funnel generating solids, which were allowed to granulate. The solids were 
filtered and the mother liquor resubmitted to crystallization conditions generating a second crop, which was added to 
the first After air diving ovemight a white solid containing no obsen/able diastereomer by HPLC was collected: 6,5 
qrams (1 5 1 mmol), 63% yield for 3 steps; mp 1 28-1 30 'C; IR (film) v 2938. 1 689 cm-i ; [a^o -1 43.1 0; ^H NM R (DMSO- 
de) 8 12 74 (bs. 1H). 7.67 (s, 1H), 7.34 (dd. 1H, J= 8.3. 1,6 Hz), 7.10-7.03 (m, 3H), 6.49 (d, 2H. J= 7.9 Hz). 6.34 (d. 
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1H, J=8.3 Hz), 4.65 (bs, 1H), 3.07 (d, 1H, J= 13.2 Hz), 3.06-2.90 (m, 2H), 2.66 (d, 1H, J = 13.2 Hz), 2.30-2.17 (m, 
2H), 2.04-1 .95 (m, 2H). 1 .86-1 .77 (m, 1 H), 1 .70-1 .59 (m, 6H), 1 .54 (d. 1 H, J = 12.0 Hz), 1 .21 -1 .07 (m, 1 H); i^C NMR 
(CDCI3) 5 172.2, 150.1, 137.2, 136.5, 131.3, 131.0, 131.0, 127.8, 127.8 (q, J= 276.5 Hz), 127.3, 126.5, 126.3, 71.8. 
41 .3, 40.9, 39.5, 35.7, 34,6. 30.0, 29.6, 28.3 (q. J= 29.0 Hz). 27.5, 24.5. Anal, calcd for C25H27F3O3: C. 69.43; H, 6.29; 
5 F, 13.18. Found: C, 69.77; H, 7.02; F, 12.02. 

Example 9 

4b(S)-Ben2yl-7(S)-hydroxy-7(S)-(3,3,3-trifluoro-propyl)-4b,5.6J,8.ea(/?).9J0<)ctahydro^ 

10 2-carboxyllc acid (2-methyl-pyridin-3-ylmethyl)-amlde. 

[0063] To a solution of 4b(S)-Benzyl-7(S)-hydroxy-7(S)-(3,3,3-trlfluoro-propyl)4b,5,6,7,8,8a{f?),9,10-octahydro- 
phenanthrene-2-cartoxylic acid (1 .0 grams, 2.31 mmol) in tetrahydrofuran (20 mL) 1 ,1'-carbonyldiimidazole (450 mg, 
2.77 mmol) was added. The reaction was refluxed and after 2 hours. HPLC, 1 mLymIn; intemiediate-8.3 minutes) 

15 showed no starting material. After the reaction was cooled to room temperature amine (339 mg, 2.77 mmol) dissolved 
in tetrahydrofuran (1 mL) was added. After3 hours at room temperature HPLC, 1 mL/min; CP-628006T 4.7 min) showed 
no intemnediate. To the solution water (50 mL) and EtOAc (50 mL) were added and the phases separated. The organic 
phase was washed with saturated NH4CI (2 times 50 mL) and concentrated. The resulting light brown foam was dis- 
solved in hot acetone and inorganic salts were filtered off. The filtrate was concentrated and the resulting material 

20 suspended in EtOAc (15 mL). The resulting sluny was heated on a steam bath until approximately 5 mL EtOAc re- 
mained. The suspension was cooled to room temperature and the solids that precipitated were granulated overnight. 
The solids were filtered and the mother liquor was resubjected to the same crystallization process and a second crop 
was collected and combined with the first. After air drying overnight a white solid which was 97% pure by HPLC, 25% 
CH3CN, 10% MeOH, 1 mUmin; 16.2 min) was collected: 851 mg (1.59 mmol); 69% yield; mp 219-220 ^C; IR (film) v* 

25 3324, 1640 cm-^; [a]^o -130.00; ^H NMR (DMSO-dg) S 8.86 (dd, 1H, J= 5.6, 5.6 Hz), 8.30 (dd, 1H, J= 4.7, 1.5 Hz), 
7.66 (dd, 1H, J= 1.5 Hz), 7.54 (dd, 1H, 7.5, 1.2 Hz), 7.34 (dd, 1H, J- 8.1, 1.5 Hz), 7.15 (dd, 1H, J= 7.5, 4.7 Hz), 
7.11-7.05 (m, 2H), 6.53-6.50 (m, 2H), 6.34 (d, 1H, J= 8.3 Hz), 4.63 (s, 1H), 4.42 (d, 2H, J= 6.2 Hz), 3.06 (d, 1H, J = 
12.9 Hz), 2.49 (s, 3H), 2.33-2.19 (m, 2H), 2.06-1.93 (m, 2H), 1.88-1.77 (m. 1H), 1.70-1.57 (m, 6H), 1.54 (d, 1H. J = 
12.0 Hz), 1.16-1.09 (m, 1H); ^^C NMR (CDCI3) 6 167.8, 156.7, 148.2, 147.8, 137.3, 136.8, 136.6, 132.0. 131.6, 131.1, 

30 128.4, 127.9 (q, J= 276.6 Hz), 127.8, 127.3, 126.4, 122.7, 121.9, 71.5,41.6, 41.3,40.6, 39.6,35.7, 34.6, 30.1,29.6, 
28.3 (q, J= 28.6 Hz), 27.6, 24.5, 22.1 . Anal. Calcd for C32H35F3N2O2: C, 71 .62; H, 6.57; N, 5.22; F, 10.62. Found: C, 
72.04; H, 6.54; N, 5.33; F, 10.65. 

* 

35 Claims 

1 . A process for preparing a compound of the fomnula 
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comprising reacting a compound of the fomnula 




HO2C 

with an amide of the fonnula 




HO2C 

comprising reacting a compound of the fonnula 
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III 



with aqueous sodium hydroxide in a polar protic solvent. 

A process according to claim 2, wherein the compound of formula III is fonrned 




comprising reducing a compound of the fonnula 




with hydrogen in the presence of a catalyst. 



A process according to claim 3, wherein the compound of formula IV is formed 
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NC 

comprising reacting the compound of the fomiula 




with trifluoromethyipropyne. 

A process according to claim 4, wherein the compound of formula V is formed 




comprising reducing a compound of the fomiula 
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with hydrogen in the presence of a catalyst and potassiunn carbonate. 

A process according to claim 5, wherein the connpound of formula Vi is formed 




comprising reacting a compound of the fomnula 




VII 



with a cyanide source in the presence of a catalyst. 



A process for preparing a compound of the fomnula 



45 



EP1 201 655A2 



5 



10 




15 

comprising reacting the compound of the fomnula 



25 



30 




XXII 



with methyl vinyl ketone. 
8. A process according to claim 7, wherein the compound of fomnula XXII is fomned 

35 



40 



45 



Br 




XXil 



50 comprising reacting a compound of the fomnula 



55 
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XXIII 



10 



with a benzyl halide. 

9. A process according to claim 8, wherein the compound of formula XXIII is fomned 



15 



20 




XXfll 



25 comprising reacting the compound of the fomnula 



30 





35 with an amine of the fonnula 



40 




XXIV 



45 



10. A process for preparing a compound of the fomiula 



50 
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comprising reacting the compound of thefomnula 




with a borane or a borate. 



1 1 . A process for preparing a compound of the fonmula 




comprising reacting a compound of the fomnula 
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XVIII 



with a compound of the formula 



O 

CI'^'^^^N 
CH 




I 

N 



CH3 



12. A process according to claim 11 , wherein the compound of formula XVIII is fomfied 



HO 




XVIIi 



comprising reacting the compound of the formula 




XIX 
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with trimethylsilyl trifluoromethane. 
13. A process for preparing a compound of the formula 




comprising reacting a compound of the fonnula 




with an amine of the formula 




in the presence of 1 ,Vcartonydiimidazole. 
14. A process according to claim 13, wherein the compound of the fomnula XI Is fomned 



50 




XI 



comprising reacting the compound of the fomiula 




35 with aqueous sodium hydroxide in a polar protic solvent. 

15. A compound of the fomriula 
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17. A compound of the formula 




18. A compound of the formula 




NC 

19. A compound of the fomnula 
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